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PURPOSE: A method for fabricating a 
capacitor of a ferroelectric memory device is 
provided to easily separate a capacitor of a 
stack structure into a capacitor unit by thinly 
depositing a valley portion of an upper 
electrode conductive layer. 

CONSTITUTION: The lower electrode of a 
stack structure is formed on a substrateOOO). 
A dielectric layer is formed on the lower 
electrode. The first upper electrode 
conduction layer(130) and the second upper 
electrode conduction layer(135) are formed 
on the dielectric layer. The upper electrode 
conduction layer composed of the first and 
second upper electrode conduction layer is 
blanket-etched back to form an upper 
electrode pattern. 
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ISA) agsa maa ±MALgJ 3hhhaiei2] bisww 



& ±e« =?££J 5 HUH A I Ei Oil Ai ^¥2^ £SeHJ S W^l §^1 §^6f01 9HHHAI EH B?IS 

21 OlBjgg se^ 0^3 5§i ^otOi ggOl =61 

axil onsapi- ^s^si & 4^ »aie sap* SICK 



JE3 



FeRAM, 3 HUH A I EH . Oil XI S. ^H0gg 



£ 2^ s ^schi mm M^ £2§ eec. 

E38^ SJS0II CDE HI2 ^^2^ £2§ 

E4feg ^SOil ^¥2^ ESii SEI» *2| BSE. 

*£S2j ^fi ¥^011 CH& *?S2| 

100 : 130 : H1 1 E2§ 

135 : HI 2 ^¥3^ £21 140a : HHS 
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m&oi *ro/tr ?fg si j mot°i 

S u e^8 FeRAM(Ferroelectric Random Access Memory)2] 3HHHAIQ Xll^^gOil a& 325 a S | ^mwi 
Ei°J ^¥S^2J EIS^SOII 320ICK 

FeRAM£ aSSXIKFerroelectric Mater ial)2j ol^EIIEIAI^ (Hysteresis) 0|g& 

^^(Nonvolatile) D\^±X\S\ ifogAi a^OI SOia 4 h EH0IIAi2 US §31 }|<*orb §gOI 2iM 
»B O r L|EI DRAM 31 1*8 H^, CHSg*. Xia^M 2ri! ^ 2ib 0|&^oi 0i|2EIOICr. FeRAM ±X\2\ 
SXII ^Sii^b SrBi 2 Ta 2 0 9 (0|or SBTEJ- (Sr x Bi^(TaiNb,)2Dfl-z)(0|SI- SBTNE* »CO. Pb(Zr x Tii- 

x )0 3 (0lo r PZTEr BQ), SrTi0a(0ISh STEf BO), Bi 4 -xLaJi 3 0i 2 (0lor BITE} BOJHWOI 3^5 AFg^a. 
aRSfllte ¥ ?H2] a#S^(remnant polarization) &EH5 3£3 2iCH 0IM «|°!S*a r Q1 

til^^^(nonvolati le) Oil 2 El -fc»£2| ggOl »Q. 2*83x11 Olgorb U|«tt« 0112 

ai ^ife, msH^b a:?i§°j »js2s g^°i »»8 ssmoi ewra a^ise Ei^arse 
m yo r sib bss^si ^ ^ on 2jsH cixig tia om uste ^ieim ois&ck 

FeRAM ^ S^2?r S4>§!4^ S^S^StSI 2?9D. aWS^StSJ SJ^OIIb g^&OI ^8 §§! 

m Afgorb ^SUf 9HHHA|Ei2J 3Xr£!25 61b gJBJOl SiCh 

0| g 3HHHA|Ei2| 2^751 3x r £!25 8 r b ^gg 3|»2| S <=* (act i ve region) HI ESiiS PJ^ 
£Jb ^ M Ei 3 ^CHI 3HlIHA|EiS d>5 SaerCK 3Xr2! 3H HH A| Ei °1 331 ^9H0I« 

HSdl ±e|S ^I^HOIS ?5fiQ 3HHHAIEH2J B3I*! *E01IA1 ^ElorCr. 3 Ol^b ^ 

m s?4*e* B»HI**a(step coverage) ^£ ^ 4>¥£r of¥ A r 0|£l 5 

£ xroie m±m m ^ sib §301 si^i [ih^oick 

»E FeRAM ^ §^^^ DRAM 31b C^^l ^M2il0|55 m^m VW SE= £ JH2J A| Ei B¥j^ 

HHEHyorOJOr- BCK ^, FeRAM8 ^ M 511 01 M CHI AH 2 ^P^^^^r IH^Oil ^MBII0|5PJ ^¥2^1 

3HEHAIE1 B*|S isolat ion)A| 51 0t orb ^SO| &Cr. 

±S! :?£ 9HHHAIEI°J S^OIIb ^2^1 IlHEiy o[0\ 9HHH Al Ei SdlSfeGII ^ ?52J 

^W^IM IH^Ai ^ or 01 Of; mO. 01 b XF^IM OH^ Oig^l W 6? Si 01-UEf HHEHyS ^ISHAHb 

5r^2^ >i^°J 3^121 ei^OI aCHXIOt 6r2^ 3S^slM CH^^I ohb ^XilSOl 2>iEf. gXIIS 
8 ^ ^^°J ^OIM ^^lorOI 3HHHAIE-i£J ^ El SI 3 &4=^ ^^SHSCf. 



e ^I2f ^XIISM SH^oPI $\o\0\ 9ie& 325, 3H HH A| Ei Oil Al 2 

2^21 IW^I g,^l e^ofOi 3Him Al EH 3?IS ^EIM gOloMI ohb ^^S»l 9HHHAIE12J Hl££ 



qj\ mgo\i\ e ^s^, ^^a^i ^huhaiei xii^^eoii ^chai. ±% ssoi 

xii^ m\ 2ae2i X112 es§i aas^b b^i; % ^>^i eh. 2 2a 

§25 OI^CHa ^¥2^ £S§1 Ollxl^SrOi ^¥2^ S^ote B^IIM S&^P. 

2& ^^axii 3hhh ai eh xii a oil %jo] ah , gsoi ^i&^oii ±m ?^2] or¥a^e 
orb B3II; 4>Ol of^a^ ^Oil ^axliatg t^mbE^I; ^1 ^axlisi ?I5 ^¥2^ 2a#Hf 

^SXH5M ^^oFb B3JI; ^ ^^1 ^¥2^ ESiif ^2XH^M M^^ Oil 

Xl^i6r0j ^¥2^ mmm §^orb ss-^ck 

S ^TSE 3Xr^l ^^£J ^^ax^l 3HDHAIEH Hl^^SOil ZlO\M, 3HHHA|Ei£j 6r¥a^ ^^8te 
^SS a^ls|S|^ ^^(Electro-Chemical Deposition, 0im ECDSOISI ^Er)25 ±^ ^51 
A|5|>lLr 2b »a,^|» e^S(Chemical Vapor Deposition, 0|oF CVDSOIEr BCfJSS B«tW, A|-a^! 
^i§25 ^ 751 EH §1 orb M2J ^S25 or^a^M ^^e}Ef. 

S EM ^!A|0j|0||AHb, ^¥S^ §*T0| Pis?! CVDS 2b ALD(Atomic Layer 

Deposit ion)^25 XII1 #¥2^ e^6r3, CrAI g^iSi El 2 ^¥2^ ESii 

^IHEI^(sputtering)S25 e^&25AM, 3HHHAIE12J ^Sj ^^£1 &¥0ilb ¥3>ig ^¥3^ 22^01 
^^13, ^Sj ^5°J ^W^IOilb ^¥2^ 2a^0| ^^12^ ^Cj. 01 ^ ?5HJ S W^l Oil 

$ib gf^ ^¥2^ £2§8 &aol XH»£J2^ M^5!l Oil xl (blanket etchback)o r 0 , ^¥2^ £2i 
01 ^^?3E2J Ah ¥2 f ^PJOilPi y^|£J25, ^¥2^1 ^ 3HHH Al Ei B¥i5 4^ 2iEr. 

S ^S£| Xil2 *JA|0il0ilAHb, EM ^¥2^ £2§i ^e^oMI e^S r 3. El 2 ^¥2^ £211 2^ 
olJU e*T&a. Ol M^^i Oilxl^ (blanket etchback) orOI ^¥2^1 2| 3HHHAI& B¥i5 MEIorb 
3E EM ^A|0H£f S^erCk 

S ^SSJ EI3 ^AlOllOilAib. ^¥2^ £2§i ^^6^1 e^8 r 3. gpjg^e g2^S r 3il g&r^Cr. 
01 ^. M^^i! Oil XI ^(blanket etchback)6f01 ^¥2^1 ^ 3H2HAIEH B¥i^ ^ El orb 38 EI1 ^AIOII 
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2* BSSm. 



s §i o. ggo g «g £JA||& ^§1 g8>G| MP ^goH §J 201 

a. oioK §¥9 see SSoW g CHI Ut»S|&t ej^aioiim a All 8i AiaefQ. 

£ 1 LHXI £ 4fe S ^SOII d>^ XII1 gAIOIIS UBLHfe BSSOICh 

SE IS S CHI [H^ 8h¥2^ ±^(120)^ ^Sx^(125)M B3SE0ICL 

«>£*ipib( ioo) &r on ^ss^oii §j disss *3s sissfe £ttSBjsi(£eoiife saiejch sjxi 

8ts)s sasa. &3i £»»aets Ami oil ^ioi^e^, ^ioi^s^, sj gs*2£ ? 

ssi*= e^egijxi^Ei(£soiife EAiaoi &xi sgstn. neiiej s^nf e^ei*= aims* 

oj(£Ai£joi six\ stsis m^mo. cuss ysapie saoii sztsaoKiosis ^. &:?i s 
zi^2^d05)e ^ernoi ysaipiesi ssgsjat s^si^ e^mm sgect. eeisoi sgg 

yEalPIB 2 3 Oil £PI S^SS xH^i= MSI^dlEM B^e>CL 

£PI S£I6I£IS(110)S OHXWetch back)8 r 01 §Z.^2^°I £#A|^JCf. 01 HH OilXI^E MB|^ 

ai^SIM 3|£^^6^^ ^ Al ShCM S£|£JE.| = 0l 1^3 LHVOHS* SUShCh CflSJAI gai^dlES S^IS 
3 &26I SSAI3IXI fo^ &¥01l (HS?S2}S £1 All ±( recess) SCI. UH^o^fe B.|Ail^9 S 

asaietno) i^em, misioioiib s*.* soil *nsi 2 . coSi 2 , Nisi 2 £oum omej ^s-iAhoiEM m&m 

Q. HD\ ^£|AF0IH^ 2^e^(0hmic ContacOS 9#&0\ 3^XHS>>S ^±A\3\D\ flSOl 

3 C[§ WiaiOI0ll©(115)s 3I&SS0II S*JS * 3131 s ! SDKChemical Mechanical Pol ishing, 0161- 
CMP)^ 01 WIBIOiailVS «S»I ISsfM ^6tiA| tf± &¥PI0||A| 2821 SXHEIAI, £.^r 

^££1X1 S^S e6HAi «t£Hffl MOi^AH , M£l^£l^ §£133 ^SdlXI S^£| 31l£0IIAi S£I£I£IS21 
ttmm £>>X|ofe 31 &Ch Ml £101 Oil B& TiN. TaN, TiSiN, TaSiN. TaAIN % 01 ■ 2SS© SSI 'SOU Al 
8fUS i^moi , PVO(Physical Vapor Deposition) SE^ CVDSOII B*fAI2ICh 

Cfgo^ £2 >m B£iH &¥0II 8r¥2^ ±^(120)g Sg&CL 8r¥2^ ^(120)M ISofe 
eeHHI ECOgog ^eh zp^e SSAPI^U EE{= CVDS^S S*M»2. Af£J±M §§2S ^ ^51 
DH§!8^ e^l o^S^S ^^t^CK 5f¥2^g Pt , Ir. Ru, Ir0 x , RuO x mOUM i§§ 

AhSfitQ. 

Qfog o SX uo|( 12 5)e CVDS ALD^^S ^£ofCH, SBT, SBTN, PZT. ST, BLT gOIIAI <^ ^9 ^2 



£ 2^ s mr^oii rife m £se(i30)e s^i b^soiq. 

^^1 or¥2^ ^( 120)11} ^2X11^(125)^ ^Ollfe, XI1 1 ^¥2^ ^^E^Cf. 

^,01 All £2§8 Pt, Ir, Ru, ir0 x . RuO x gCHIAI CH^ 8fU SEfe 0IM5J € 

^el-Df. iSf^gg BxHII^^OI ¥^Sf CVOS, ALD( Atomic Layer Oeposi t ion)S . PEALD( Plasma 
Enhanced Atomic Layer Deposition^ eOllAi »SI2£ WW, ¥Wlfe 50A LHXI 5000A£i 



£38 g ^SOII CTJ^ ^DHEiijgo^ XII 2 £Se(135)M BS£0ID. 

^EHEIlieS B£l^l«B«fa (Physical Vapor Deposi t ion)SJ ^i2S 3IJ9IB OlSaWW. 01 7ISI0IS0I 
S&l^ (potential) Oil £JoH ^r^SJCH E}^( target )S MSI 511 01 Q 0IB21 g^Oil °16H E}^2J S» 

mo\U2} ^ie^xi ^i^ oi^shoi d\b asoiiAi ^ss^i ecf. ^oiia^ ^s^i ^ 

fflEl^aOll £|oH B^lf S^. ^¥0il^ ¥2>ll B^EIXISi, 8h¥°J ^W^l ¥M8 ^ 

511 BS|£l5il BCf. 

SaS& XII2 ^¥S^ ES§^ Pt, Ir, Ru, Ir0 x . Ru0 x eoilAI <^^@ CH^ 6fU SE^ 0IM°J ^ 
§2g S^&P. i^Sg ^BIEi|g2S olW , 50 A LHXI 5000 A S| ^¥j^ ^D. 



£ 4^ S ^SOil CCfB ^¥2^ £S^(140)e ^£l6F0j ^¥3^ HH0(14Oa) ^^!^ B££0|Cf. 

&J\ XIII ^¥2^ £S#(130)2f XI 1 2 ^¥S^ £2^(135)^^ 0|^0i£i ^¥2^ £S#(140)M 
ei! Oil XI ^(blanket etchback)BS£MI , ^5£j 3HIIHAIEiM «&ttCh Oil XI ^ (blanket 

etchback)Oil £J6r0j ^^2J Ah ¥ o i ^ ¥2 ^ ^S°J ^¥2^ £S§8 fe=W ^XI2i, ^ 

Sf¥2l ^¥2^ E2i8 J]|>I3CH 3HHHAIEH E+¥iS S£l£15ll 3~ 5!0ICf. 

tl^2|oMI= 4^1 MiTei! Oil XI ^(blanket etchback)M ^Oil^ ^(cell) XI^M SSBilXI^EH SE^ 
ttastog ^ ^51- *j xi« 0I2J2J ^¥2^ £2ii &28I XII^S 4=£ 2iD. 

01 p., es| gj s&Sf, bH<y 5§I §6H fij Xl^(block) ¥IOil ^ bH<y^^ MBilOl^ 

<^(plate line)S € ^ a ^ 2^301 , 01 4=^ »X|af, BQ^CInter Metal Dielectric, 

IMD), bH^, HHAibilOI^(passivation) ^ i§8 FeRAMS] HI 5 »K3 SBIOm. 
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xii2 ^Aioiioimfe xin ^AioiPh aa© xim ^va^ £2§§ ggsm, ^EHEH^jaoii 2j^ eea& 

XII2 ^¥2^ £a§§ IJgSrfe £AIM tif^CH, I2ie} XI1 1 &¥2^ £2§i i^P, XII2 
^¥2^ ESii 3£6fe 20ICL 3 OlfiJOllfe XI1 1 ^JAIOtlSf m&o\Q. 

S*. ^¥2^ £S§8 Pt, Ir, Ru, Ir0 x . Ru0 x ^CHlAi £1^9 Oii= orU SEfe 0IM2I 3 

§og gg^Cr. §^^S8 ^EHEiHgog 6^ , XI1 1 ^¥2^ £2^2] ¥#ili= 50 A LflXI 5000 A 2J 

mo. 

Cfgog 2^e[ XII2 ^¥2^ £3§8 Pt , Ir, Ru. Ir0 x . Ru0 x mo\\M 01^ ofU SE^ 0IM2] 

5i§£g sg&ch fst^ss earning 01 cvoa. ald^. pealds mouM g}S2g of 

01, XII2 £^S^ £2g2J ^fll^ 50 A LH XI 5000 A 2J g¥i^ ^Cf . 



XII 3 gA|0||0||/H*r BjXH Ah«^^ ESii I^8f2, Ol^Ollte XI1 1 ^AIOII CHI AH ^¥2^ 

tail e^sfe b&i, seas- §2jh» ^mangos s*ect. n 2joii^ xin ^jai 01121 

s, &3| Ah« a ^ Pt, Ir. Ru. IrOx. Ru0 x §011 AH AjgHgj oi!= orU SEfe 0IM2J ^# 

ggghQr. §s,^^8 EfXrHI^^OI ¥4=^ CVDS . AL0S , PEALD2 gOllAi 6hD1 . 

^¥2^ ££^2J 50 A LHXI 5000A2J &DK 

±JHE|gei£S ^9^xHg£i 50 A LH XI 20000 A 2J ^Cf. 



oi^oiiAi s ^Aioji §y §« 9 tsoii 210H eissib 5101 omn. e ^ssi 

^ A^S SlOiUXI Stfe LH Oil AH 01 BH 2fXI »», Eg ^ £301 3r^6rCr£: 5101 g ^£01 

?li^0r-0ilAi 84*21 Xl^e 2r£! XrOOl S^ltt 20ICK 



AO 1 21 SOI OI¥OI£! S iSS, FeRAMHJ A| EHM XII 5 or ^ CHIaH ^¥2^ £S§§ i^SI 
gdlofOI 2B3||^ g^oHQ. Mir 3! 011 xl ^(blanket etchback)6 r 01 9HHHAIEIM B?l£ S £18*01. ±§i =? 
221 ^W^IS ^l^lofe OIBIss S3PI- 21 Ch 

SE2 0f^3 g§i ^orOI S30I 2*ESHQ, 881 OHSEI^ ZQS^Sf St 4*8 a^r 

2ACL 



(57) &?2I W9{ 
1 

BSSffl ?HHH A! Ei XjlS^SOII 2iOjAH. 

a,S s§0l 2[g& CHI ^©j ^^21 8f¥2^g S&Srfe Ef^ll; 

^^i 6f¥a^ ^oii ^sxii^e m&ms= &h^l ; 

^Ol £?2X||°| ¥1^. XIM ^¥2^ £2^JH- XII 2 ^¥2^ £2§I ^^orfe B^l; * 

2 ^¥2^ E212S Ol^Oi^i ^¥2^ Mlr?4! Oil of 01 HH@g 

M S»5fe 5HHHAIEI2J Xj|£^g. 

2 

xii 1 sroii iuoiAi. 

4^1 6f¥2^^ Pt, Ir. Ru. Ir0 x , Ru0 x s Oil AH <MiH @ mmm Argof^ 51 ^S2S offe ^^Sxll 
9HDHAI&21 39IS»@. 

s^a 3 

»3| XII 1 » XII 2 SOU 9lO\M, 

6f¥2^2| S^^gg ECDS^S £§i ^51 ^§A|?I^U SE^ CVDSH^ g^Sfll . ArS^^t S 

a,^ zp^sM linear s^af^ 5§ ^^axii 3hhhaiei2j xii^^s. 
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S^S 4 

HI 1 SOII 9X0\M, 

^ax||9|g SBT, SBTN. PZT, ST, BLT § Oil AH ££«S ^iii Afgof^ 51 ^S^M ote 
S*|| 9HHHA|Ei£l 

S?S 5 

hi 1 eroii 2ioi^. 

4^1 HI1 ^¥S^ £S§? 3ffi8t3l 1^6f2, £,0| ^¥2^ £S§8 ■2g|8hJI S£5te 51 
a§2S ote aSHSI Hl£^g. 

8?S 6 

HI 1 S £E£r HI 5 SOII S^CH/d . 

&?i sue an ^ai £a§8 pt, ir, ru. iro x , ruo x mo\\M <y^@ oi^ sm eei= oigsi 
ggate ^§23 ate 3f*a*ii 9hhhaig£j hissb. 

7 

#31 HI 6 » Oil 2101 A1, 

£,01 XI1 1 £r¥2^°J CVOg, ALDS, PEALDS gOllAi ^S££ 8tH , ^flte 

50 A LHXI 5000A2J g¥l^ 6te 511 6te 3ft S XII 3>HIIHAIEI^ XIIS&B. 

£^?S 8 

JQI 1 8 SE£r HI 5 SOII &0IAi, 

#3| S3B!&t X-H2 ^¥2^ Pt , Ir, Ru, Ir0 x , RuO x eOllAi 0i!= oFU SEb: 0IM2I 3 

gog SgSte 2^ ^§°S Ste UftSxil 5MAIEH2J »|S»B. 

S^PS 9 

hi 8 soil 9xo\m, 

HI2 ^¥2^ = ^EiEHjgo^ ahCN . ¥#te 50 A LHXI 5000A2J g¥l 

S ote ^S£g 8te 3HEHAIEH2J XHSgje. 

S^PS 10 

m\ hi 1 a oil aioi/d. 

Ah ¥S ^ M2BI8t3ll SgoHQ, £J\ HI2 ^¥2^ ESfg 3U8t3l S£3te 5!M 

6te iJftSfll 5HHHAIQ2I XllSSg. 

S^S 11 

HI 1 S 5Eh: HI 10 SOII SiCHAI, 

feOI g3i!& HI1 ^¥2^ Pt. Ir, Ru. Ir0 x . Ru0 x eOilAi 0\± 8fU SEi=r 0IM°J 3 

S2S g£6te ^§2? ote »ftSXII 3HHHAIE|2i 

tl^» 12 
HI 11 SOII 

aoi mamm hh ^¥s^ £s§^i ^Eigg^s o\o\, ^nt= 50 a lhxi 5000 a si 

£ 3te 51 ^S2S 6te Uft2fll Al EH 2] H1£^S. 
3^?S 13 

HI 1 S SEi= HI 10 SOII SiOI/H, 
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3818* HI2 ^¥2^ ES§8 Pt, Ir, Ru. Ir0 x , Ru0 x mO\\M CHin 6tU SE£f 01^21 

S?» 14 

&3I XII 13 SOII %L0\M. 

£J\ M2 &¥2^2J BxHH**£0l ¥^ CVDg , ALDS, PEALDS gO||A| 

5f01, 50 A LHXI 5000 A °| S^NS 8fe 51 ^J°S Shb £*$?SXI1 9HHHA|E|2| Hl£^2. 

15 

XII 1 SOII &OIA1, 

£>0| mm*il Oil x|^ (blanket etchback)g «» ^Oife £J(cel I ) XI^M SSBUXI^Q SEfe #Sm>°S S 
^ ^\ a«Z|o^ *j XI ^ 0|£|2| ESii &2ol «|»6fe 31 31 6fe ^ 

»a»l 9HDHAIB2I 

16 

a»aai ^hdhaiei xiis&soii sjoiah. 

»aflm ms. ssifi £a*j» ^2XH£M S£6fe £31; 

#31 386* ^¥2^ £2^31 ^2XHSM Oilxl^moi ^¥2^ HHElg S«»te 

3 ssofe asaai 5>HIIHAIEI°J 

S^PS 17 

&3I XII 16 SOII 

#31 ^¥2^ £a§8 Pt, Ir. Ru. lr0 Xl RuO x sOil/H <H!= o\U SE£= 0IM°l 5j§2S 

S^Sfe 31 Sfe 2M*aXII 3HHHAIEH2J HI2»ej. 

S^S 18 

#3| XII 16 S SEi= XII 17 SOII 21 01 AH , 

#31 ^¥2^ g*t»B8 CVOS . ALDS , PEALDS gOilAi glS2S 8t« , ¥JHI^ 

50 A LHXI 5000 A SI 6fe 3i ^§25 6te U£?afl! XllSgJS. 

S^PS 19 

#3| XII 16 SOII 2JCHA1, 

#:>! saae s^xhss #aie <*sw. ssaixi^Msi ^oiiah xhsm a^s^ 

3§ ^s^^ m*= u^aai 5>hhhaieh°i xusgg. 

20 

#3| XII 16 S SE^ XII 19 SOII 2AOUH. 

#3i a^aie ^2xhs^hi e^gg ^Ei§a2£ sum, ^exhssi *fJhi= so a lhxi 20000 a ej 

g?IS 6te 31 ^§2S 5te 2^2*11 MAI El £1 XII^S. 
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